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(54) SUB BAND CODING METHOD 

(57)Abstract: 

PURPOSE: To realize the sub band coding method in which a video 
signal is compressed at a high compression efficiency and weblet 
conversion with less image quality deterioration in a decoded image is 
adopted. 

CONSTITUTION: Each quantization step width for an LH signal at a 
frequency band higher in the vertical direction and lower in the 
horizontal direction, an HL signal at a frequency band lower in the 
vertical direction and higher in the horizontal direction, and an HH 
signal at a frequency band higher in both the vertical direction and 
horizontal direction in a layer including a highest frequency 
component in a luminance signal and a color difference signal divided 
into plural frequency bands respectively is selected to be LH signal 
<HL signal <HH signal as to the luminance signal and to be HL signal 
<LH signal <HH signal as to the chrominance signal. Thus, the video 
signal is compressed at a high compression efficiency and the 
deterioration in the image quality of the decoded image is reduced. 
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»<&H«»#«ec*HHLra*fbu ftmtf&v-?'* 

«W*?*flKlW«fflW*DH LOT, MWCS 

«a-ffb*7- 

JtulB L H OT < S5E H L OT < fu 15 H H OT 

2;Ktc^«J1©£*-:7u* ^twcjco^raugaass 

*T^«cfflWO»«»»«W)LHOT. ^fi^filtcfi 
WTTK^filKKijlOjaiiftKWiglOHLOT* 

a^raiatf*¥^*cc*^jaaa»»«©H hot© 

BUlSH Lft^<fylBL H{f-^<BUlSH HOT 
£ LfcC F*HHB5F& 

[0 00 1] 
[0 002] 

[«e*(DSJB] MP E G«©iBfREJ»aWK:*j(,»rtt, 

mm*7vy?tefrmu. ^o-^{c»otDCT 
(ntftfc=nf-f>aaft) ^assets** u Eficar-tt 
&^?#{bf £ c <b cc d: -> -cm&EM&mm snw 

[0003] fcr k fi«F, M^nteJO/c^ffitt^* 
-^u* h^^ctoi^^>K^{b^tf^^cir 

<toaas<o^^o KoOTSrSfca, -en^s^bs 

^W^bcc<tOiB«lEB*?f«c^tor*a. c<D£5 
a*^>K#^bCC<feSB»)EtiKa««iLtf, 19H 
T5 -2 7 64 9 9#4>««ClB*Snrc»S. fcfc, # 
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[0004] 

[*WJB«LJ:9 iTSaai L*>L£#6, 

10 «OT*J£ffi**C<fc**r# % fflSiB«©iIife&fb#4> 
[0 00 6] 

■WBW««c»«iurawbu. fHMb-r**^>F 

20 fiOT©5%Oftfcia?c^i^JSR»*^PgjaK:4s^^ 

LOT, Ki7KM^V*^^X^jnn 
wSOH Hi ^GD&g^HbXir * ^«4. 
LHOT<HLOT<HHOT 

[0 00 7 ]$t FW^MBStttt.- 1 

■ ^>^-1/-^»1Wo4 : 2 : 2X«4 : 1 : 1» 

"■jWM** ^^ju!!^OT*<z>aa«#*2^c7^B»© 
u fWfb-rs^^oFfWftJSttrft^r. sbr<d. 
ffi«a>JStt«ff«o L HOT, ait»i«Kc««r*T* 

rfiJ^CiSi^CDjlKa^iiScOHLOT. MWCfiE^faRtf 
*¥^*<c»i*©««MIH*©H HOT<D«a^b* 

HLOT<LHOT<HHOT 
40 il/cCi^ailW^ 
[0 0 0 8 ] 

{ 11*601] «T, *»W©SafiOT*Hffi«r#ML^o|f 
*^BW»OT3W»«««»l«c«lftSns. 5»&hn3 

•F«c»w-r*. 

50 [0 00 9 ] CCDJ:^CC 1 OfflOU^O FCC&SISti 
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ti4.-«^ft3tifc«#ttW#{fc»3«:«l&S*i. 

fisaiu- h©iitt*(s»wtf3fetona. comics 
iooio]i2 i owttjutn^i 

r^4. A*7 s ^^^^!ft«(g-^«4 : 2 : 2«fiS<D:3 
Ff^t^Mf^r**), CCIRSj$6 0 

5. l^«-*f s --*Y3&s«*ftJBaaKl 3. 5 MH z "C 
U>m&$k3. 3 7 5MHz©4fgK*tU 2o©fi 
iiff-^Cr, Cb*Wf«|5(6. 7 5 MHz 
"C^>/g&£fc3. 3 7 5MHz<D2{g£fc-oT<,>£iIj 

^|fil«:»»!|-r4/cai>«cLPF (a-/**? -/ i 
1WHPF 12CCfit^3nSo 
LPF1 lCC«ffi^/cWCC«^SSljPK$n/cff^2 : 1 
CC|H?|<»^>^ (2 i 1 ) 13*s»R34i. H« 
CCHPF5CWiS«/cW«:SiS*lJ|R3n/di^2 : HC 
H?K^^1f>^ 1 4#g8&3*TT:^S. ^-*t>^ 

fc&KLPF 1 5MHPF 1 6CC«»63ti-5. *te, 
■tf^>^"7 l 4^6Hi*3nyti««(C>fi-^ttSie^fni 

CC^Sdr^/cfeCCLPF 1 7MHPF ISCCflBftStl 
£ e LPF.15, HPF16, LPFHSOTPFl 
8CC«^^>^ 1 9-^2 2*s8Mft3tiTl>£. 
-9 a >^ > 7 2 0^6tUA3tiSA4^1 Of@0C^fiI3n/c 

m^<D^^<D\ o©*^<> y-jv^y 

52 IfrbmJjZtiZm^&lf?'^ Ffs-SfHL3, If 
^>^7 2 2^6ffl*$n5ffW^O Fff-Sf H 
H3T£>& 0 

[0 0 11] CGDff-^1 1 -2 2T7SOfc8KM*3U CO 

Off^-L L3^t^)t^t>77 1 9CDhB^«:tiL 
PF23, 27, 29. HPF24, 28. 30 KO'iJ" 
^tf>^^2 5,. 2 6, 3 1-3 43d^^^2(DPIl 

23&»6Bl*Sti4«#^^<>K«#LH2. If^* 
>:/5 3 3*>6ffl;fc3ttSfs^#1J*:/'<> Kff-^HL 
2! W>^7 3 4*>6H4^3tiSft^*^7 r ^'> F 
ff^HH2r&£„ H«c. S2©pgH-CfifeigStJ5S»© 
fi#LL2**^TS1f^1f>^-7 3 KDHtfjCCttLP 
F3 5. 39, 4 1, HPF3 6, 4 0. 4 2Mt^ 
*>^3 7, 3 8. 4 3^4 6*6tt4»3©Bi*J 
»lX«»2©KJB<fcBia(c«fiE3tiri»4. *^*> 
^ 4 3 *»6liJASn5iWt^O FflWL L 1 , 
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w>^7 4 4^6a*3n^m-^^^'> Fft^t 
> fm#h l 1 . *^*>^4 6^e>ua^$n^it^ 

[0 0 1 2] 03ttl OfflO-^^OFCC^WSti/cfi 
^LL 1 -HH3 <D^^r 2 XTMBOMtttCiR L T t > 
So H3CC*l»r«(*««fltfr|ai©JB««*. ^Ite* 

©tbttS K«-90f s .- jrOftOttK— ScT 

10 H4tt«^fc»2Sc;?9F^t;W3©««**(««i«c 

truths. »«fl*i»i3^.6ffi*shfci ofacotf^ 

/*>Ffi#, rft*>%2^5c->*-^U?r h^fi^T 5 
~*ttj^t»2rt©»Wl«5 l(c«*&S*iS. ST- 

{b^s 1 ti^^^- * zm^imtmiR^s 2*6 

UJ# 3 ti £ bx * ^UIK to t; r SJBS^k L t ± 
JH.L&«HWk»3«:aj*T-S, *^ti9tt»»l»5 2ec 

Stifey^y 5 3tf&M34rCl?£<Dr. fiT-fMStea 
tRSB 5 2 3 ft SfflftOftf*- £ OMMKffWcft 
20 Dry^v 5 7 eclats 3 ftfcB^fbx :/*g<Dit** 
i8!ROTfi^b;*>y:/«*R5rrs. 
[00^3] f5-^bW3cc*5c^rw % s^Hbgs 1*6 

*fb»5 4K:«»3*iS. ^OvWb»5 4tt'>*-^ 
U» h^RteS? 5 -*©! 0«©1f^> F**t«c»-5 
or 6 4{I<Df r -*cc:/n * *ftrs. :/n?*fb8P5 
4Ca*7 c ~*Hi;«£II2P5 5#SSK3ft. zfavfit* 

©^-^JBSTtttfjSiaS. ^n^fbStifce 4ffl© 

[0014] 7=-$mt)!&wm5 stcizmMttimsub 1 
5 5 &h mjj 3 titc?- zm&mm£ *)'^x$>z>±%o 

FffccaftattiLrBffisn*. mmmm^s 1 ©a 
*«ctt^>u>yxw#fb*Hi»5 8*5^3*1x1^ 
40 60 ^ > u > ^x^jbteaw 5 8 «^<B^^a5 57^ 

[0015] ^S«tflS©fi:^'bSS2Sa c W-^b»3 Cc 

«ST-fb^5 1 ccfcc^rs^b^ffiliRgPB 2^6Ui* 
snss^b^f-y^iBcciscris^s^bstis. ^ 
■t »; 5 3 cciEt^^n/cMT-fbx 7* v ^aoJrt^i urii 

50 K«tC05&O'06^-rJ: ; 5^:fiitc^orc^ e ^5 
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£ tfJSKfl-^ f*-*r*S<b*iCW:|g50CinO fcB:T< fc 

* r a a £ # «c ttB 6 gc5? o fcs^b x ^ » ^soit^ 
FSKtftWfc*?** P r «*B3I0r*^HfcS 

5 l^tti^r*. m^itum^a. m&te&r-zzm 

m £ n/cS^b x f- v ^btK 0*T*c<fc«cJ:9 trtt io 

[0016] iC^t, >f>^-U-Xl§t^-SCC 

1 RSjS6 0 1 «>a3EflMWK»#©l"7U-AafcO 7 
04I^x4807-{>iL/c(!:^ t C <E>*l^fi-sf<D 3 

j&t* l ®ffi]gic>^ 14 80 «£r & 9 , BSra^fS]©i^> 
•;>y«6 oh zras. *fc, -f>£-u-x^r 

F£g£2 7 F&CD*>:/y>5'jS 
h^Wt^ B ccd/c^, SiE£raJS?K»v = 20 

2 4 o c /hsoTsrassa f = 3 0 H z (Da$»CC* * 
yr (H7o^7^>y8») #£0£ o cottyr 

>£-U-XtS&£7n0ri>£ o 
[00 17] C©»Kfi#*»l 7^;bFi^27^ 

-^KOA*3tt7 0 4iS»x2 40'7^>r*a. 7 
^-;l/F»C#tt£C£K<J:9, HBS<D«ftff*ftfiCfSC 

* sifter <t fK«osiKjattates^ iuti? 
cfc^r, 7 * -;u Frt-c«-HiiRof«F»ft*tf 

t, ±iaofc<£ Mcg^fbxf- v 7't§<D&&ic*$i,>xm 

[0018] agfi#CCOC»r LL 1 *Bfc<«-t>-:7/*> 

Ffi#»«ca^fk^^v^«*ffl< uriB«ffl«ufce 40 
ursenn^. ffifflUfcisiB««MPEG(Daaisii 

tt^^ "Mobile & calendar" r^>0 4 fe5lF^£>3&ffi 

(l)HH3<Og^fbXT" v^I^m< Or^<Dx-*£ 

(31. 4 d B ) o 
[0019] BiR-^^loJOiH^KlS^ati^D 

£ (2 2. 1 d B) . 50 
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(3) HL3<DS J f{bXx^yifI^ffl< Or*©?*-** 
l&£lT£ (28. 2dB) B 

[0020] ■ir---tt^®«»K:an3&jfifei;fc. 

(4) HH2(DS^ffbXf->^Ha^ffl< ltf(Df-^^ 
i&*-r£ (30.. d B) . 
BW-»»*l*I©Se^fc*tt Dfc. 

(5) LH2^ST-{bX7-^yifs^rffl< Or-ecDf*-** 
Bfc*-TS (2 2. 8 dB) . 

[0 02 1 ] HH-^rOx^^BI^^HwroSo 
fc„ 

(6) H L 2 <DS^{bX T v -fm&U < LX^CDr-ZZ 
mttZ (2 7. 4dB) . 

Silt --^[ql^Xy^aj^cSLtl^^D/Co 

(7) HH10fi^bXf*^^tI^ffl< Or*©?*-** 

(3 1. 2 d B) . 
[0 02 2 ] aa-iBM^mc$4i?)^|^©ig^i;/c 0 

&fe*-T£ (23. 8dB) . 

(9)HL 1 ©t^f^MtK Lt*0f-5r* 

(29. 3 d B) o 
[0 02 3 ] BiH-"jiiffi^»{C»a^©«*s*D/c. 

r*^> Fil^LH 1, LH 2 , L H 3 ^OfgiEJg]$ 

r, HHaoa^Htx^yyiBts^-df^^-ricai* 

^<tl<, L H 3 Ol-fft^ v H L 3 (Dt 

mm^<ovzf^> vmcD&'Htxf'v ?&m8Xtem9 

<D V *<jl ttCWtMLtctg cc ®5rf® ms&Si \JD'Pt& C >HS 
H»<t&ofc. fcfc, 19©i^HH301TftXf--; 
7*KMJ:1 0 00 0. OiU^ Cfttt^-SnfeSE 

[0 02 4] *fc, fiM#{C^rLLl*|»<^ 

Ffs-^fftcs^b*?- * ^»i^ffl< orifflflUEB 
orf#6nrt^ 0 

ci)HH3oa^bxf-^7*in^fa< irw-^^ 

[0 0 2 5] .C2)LH3©H^HkXf"^^iB€rffl< Or 

iU-xv fe b 0 0 , CC O h> im. 0 fc 1 

(3)HL3CDMT-{bX7 : *^ ^»I*ffl< Or-ecDx-^^: 

@a-^^(D^b^^Gfc« 

C4)HH2CDS-?-{bX7 u ^^s^tS< Ltf0f-^?: 
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E£*T£. 

[0 0 2 6] m*"'tM1*(to0&<b#9c.C1t m 

(5) LH2(Da^t^f->yil)I^ia< ItW-^?: 

(6) HL2©l ; HWf^||S;ffl< Ur^-CDr-^^r 
[0 02 7] (7)HH 1 (DS^fcXr » ^«*ffl< 

(8) LH lM^Uf^^BiK Ur^f.-^ 

(9) HLl©i^f-^««;i< or*©^-** 
l&*T£ 0 

[0 0 2 8 ] H»-»iBffi^i*{cK*rfij©»^i;fc. 
c<DeMM#cco^rcDHi^m^6, LH3(Dtflh 

©fi^HfcXf^r/ttB'l OOU^WC^L/fci^rfi 
7U®®«:SJ?friIiK <b ft o fc. ft**, H 1 0 (Dff-^H H 

3<Dm+{txf-?7i"<Mzm9 tmmtc ioooo. 

[0 02 9] ^3 ^{bSP5 4«;xoiP< ttflST*. 1 
:/D sr>«C»Ur«#LL 1 COSTS lo(Df-^ (Wf 
l 6 \+v ViPhtfii) i>***Z.p>tiZ>£l*tci*. ft 
§LL1 &H— **S©ffim«tt*»T*«#LH 1 , 
HL1. HH 1 lOCDf- £#1 ^d-y^{C 

S^S00^r6nS o 1^LH2. H L 2 . HH2{C? 

{f-^LH 3, H L 3 . HH3«COt,vcttl effl©?*-* 

*<D^iH*6 4ffl<Df r ~*<!:&9, CCD6 4fI<D7 :r -£ 
*«Hfc«5 l©a*«#*6H3«C7RL«:SIB«*K: 

[0 03 0] Mcc, *ftt^(cKWT4fc»«:, ccrA 
*f -f ^^;l/R«f ^J:S 1 7 l l (a) 

CC5*T J: 9 CCMHBS x N 5 W ><£> >C > £ - u - *tffc££ 
WTSMrc^SiTS. J:ot, Hi 1 (b) . 

(c) CC7nTct^CCMiS^xN/2 7^>(7)^lRO'm 

W&<Dl 7 ^-;bKtc*tLr3HH©^*-^U * 
»**ST£, ±fBOJ:^tC 1 OfflOSetfkffiK^C. * 
CDl OfflCD^^cO^-^^aofO^Sl 1(d). 
(e) CCtSTJ:^CC 1 7^;l/K©f-^a, T&fr 
•^MXN/2CC^UC\ hXft<C<fc£2 3C 



(5) W8- 1 868 1 6 

8 

*»Jt*rttT. Tttta^ LL1. HL1. LH1. H 
H 1 CcKTSSfflftflBSO^-drffltttt (M/8 ) x 
(N/2/8) HL2, L H 2 , HH2 &OHT 

**^fl«©7*-*ffl»M: (M/4) x (N/2/ 
4)r&9, HL3, LH3. H H 3 «OBT*£^ftfi* 
^©:r--£{@&te (M/2) x (N/2/2) r«£>£ 0 
io [0 03 1 ] ccr, f^^fflBWSflx 8fl*>6tt£ 

r k l 7 a -;u F^o^ft^sa^-^ccoc^rH.i 2 

(a) CCtSTJiSCCLL 1 . HL1. LHl.'.HHICC 
■TaSKMHK^Slf^o, HL2, LH2, HH2 
CORT*g»«»rt>e>4ffl-^ ^/cHL3, L H 3 , 
HH3CCJRTSS:»»»^6 1 6^-3?*-- **:B**) U . 
IT, fn^f-^^^l 2(b) CC^T<fc5fC*H£T 
20 Sti^ClBgTSC ttrCj: O^-X^ 7 7'7^pyD y 

^JgfiEStiS. -e<DSm, 1 7 -f-;UKCC^£ (M/ 
8) x (N/l6)l©f-^^D9^4i;S B CO 

So 

[0 0 3 2 ] 7'7^n^p 7 *«c*5(,>t 

HI 3fc7nTcfc5fc6 4ffl©f s -£0^6 3##S 
tlSCitC^So T&fr^ f-^0^LL 1 CD^ 

30 L H 1 (D^r—Z, f-^Q^ifHHlCOf-^, f- 
£2. 3.10.1 l#(i#HL2<Df r -*. t*-* 1 
6. 1 7. 2 4, 2 5^{f^LH2 0f f -^. 7 s -* 1 

8. 1 9. 2 6. 2 7^{f#HH2©7 r -£, ^-£4 
-7. 1 2-1 5. 2 0-23. 2 8-31 ^HL 
3<D^-^ S "7-5 3 2 — 3 5. 40— 43. 48 — 5 
1. 5 6-5 9^ff-^-LH 30^-^?, 

9. 44-47. 5 2-6 5. 6 0 - 6 3 #ff-^H H 3 

[0 0 3 3 ] C<DJ: j 5«:b/cf#6ti/c^-/>*7 ^*7*v>7 
40 n^P 7 ^kt^±J)mW^\^^^^^^^ 

L Uifi h , D C T # 6 4 SffiK 

1 Oilr^S. Tfrfr^ LL 1 . HL 1 . L 
HI. HH 1 fel5*«:JST&a»ffi»»H— ? 7' 

[0 0 3 4] 6 4®<DT-ZkZT~$\tit)WtMU5 6 tC 

so 6 nr i ^^-^ ass© r^^^Jr 5 s - drffl^a 
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0-8-1-9-1 6-1 

3—1 1—26—18—2 7—19—32—33—3 4 
— 3 5 — 4 0 — 4 1 —42 — 4 3 — 48 — 4 9 — 5 0 — 
5 1—56—57 — 5 8 — 59 — 4—1 2 — 20—28 
—5—13—2 1—29—6—14—22—30—7— 
15—2 3—3 1—60—52—6 1—4 4—53—6 
2—3 6—4 5—5 4—6 3—3 7—4 6—4 5—3 8 
-4 7—3 9 

* ^rtr-€-<D^Sm^Jli^7n-r<b^ 1 4<D2c 
EncD4n< £ft£ 0 ±fSOJ: ISM (17^-;IK) 
tcoivcMN/l 2 sm<Of v?ft>h%:2>m'& 
(fCUm 1 v ^Ji^SMN/ 128^07 ^£T'#n? 
fi-r^Or. MN/l 2 8fflO^Dy^*«a**aai3ti 

[0 0 3 5] frfrZ?-$mt)W>fe(<Cte\<>Xte'X<D3^ 
CDSttabtOS. ( 1 ) FO»«CCj:or 
5r^rt(Offi^^36^[fil*^S. (2) |hJ— cDRfJi 
«C«r*1f-:^OF«COt>Ttt t LH— HL->HH<DJIi 

ccjfeffurtB^-rs. (3) fc^mmtmm^mm^t 

^ffi^T^. (1) ©*«co^ttt, LH 

2. LH3^*^ftr<^raK^nsirK«(D^^ 

^Fttt« (IS) JfS]^fltffi^1-^ 0 ctUC 
cfcO, (0©*&)*#ffc£LS<ft£. (2)<D 

■ ,£ccot,>T«, [5j— ©BJirw: l H# -r > £ - u 

a6*l^©HSMS»4W'r4CD'Cfi<fl^HfcSti. 0^> 
*%4LS<J&*. ^Ct. LH-HL-HH©1^ 

20Ttti;frT£c<Lccj:9, ^>u>^xf^{bK:fc(,> 
JWBo^-^jTfeWO^ja^rafsyta&r**. (3) 

OMWcoi^rtt. fi^BJB«c*fL, Ii^lTOI^ti 
4>ft < % o A^^or ^ > u> yxfi^fbtetei^r E o. 

4. 

[0 03 6 ] coi^ccwstDiesrffi^sn/c^--^ 
«^fii®sia55 7ccfcc^r-^^^n y zmcmtezmm 

O <* 5 tc 8 fix 8 {BcD^tf- 6 4 ffl««JftflH»fv- 6 
ft& 1o0^-a'7 ^ 7'-7^a^p ? ^g&c6 4<I<D7 :r 

C<D6 4fflOl^^^JO0-7><fcU^/U<tK:*fL 

TiflKfitt#{bWTftto*i*. 

[0 03 7] ft*>\ ffl^HfcSB2«C*jl»rHH3©*^< 
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1x8 flO^ff 6 4 fflflMtllfcfiHRf 8 - 6 ft £ 1 o© 
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